Nowadays, the supply of clean water in the world is declined because of the human population growth pressure. So that water security is a real challenge for the people in the twenty-first century. More than a third of the world's population is not fulfilled the need for clean water, both for drinking water and sanitation. Various policies through the water governance need to be done in addressing the water crisis. It is because state/government remains the locus of power in managing natural resources for development. Singapore is one of country which previously experienced major problems in the availability of fresh water. Since separation from Malaysia in 1965, water becomes a major problem. Singapore does not have a clean water source because geographically Singapore is surrounded by beaches. This research will focus on how is the water governance in Singapore can achieve sustainable water security. Furthermore, to elaborate data, this research uses qualitative method with descriptive analysis approach. The result of research shows that to overcome the water crisis problem, the governments of Singapore take steps that are very creative and innovative to manage water independently with the goal to achieve water self-sufficiency and water security. Through the Public Utilities Board (PUB) program, Singapore's government cans fulfill the water needs for the people. Singapore implemented water governance by designing a comprehensive water management strategy which consisting from the protection and expansion of its water sources, reclamation of wastewater, desalination, demand management, and public education and awareness programs. Holistic approach to water governance has allowed Singapore to achieve sustainable water self-sufficiency and water security which is one of the best examples for innovative water management in the world.
INTRODUCTION
Shortly after the turn of the twenty-first century, the world found itself in the midst of remarkable resource commodity boom: investment and terms of trade in extractive industries were at record levels [1] . After that the resource commodity boom eventually disrupts the resource security. And currently, we often listen the term of security. Security is very important in the human life. Security can be described as a condition of being free from danger or threat, or in other word Security is the degree of protection against danger, damage, loss, and crime. With the demise of the cold war, new concept of security that addressed not only the military realities of the contemporary world but also the political, economic and social realities were developed [2] .
Despite substantial progress in many areas, human development has been inequitable: around a seventh of the world's population does not have a secure food supply and has only limited access to clean water, sanitation or modern sources of energy. At the same time humans are over exploiting natural resources in many regions. In several areas of the world this is already quite evident. A third of the world's population lives in water-stressed countries. We have severely modified or completely replaced many terrestrial and aquatic ecosystems, and many ecosystem services are degraded [3] . Water, especially fresh water, will become one of the scarcest resource for human and societies [4] .
Water is one of the essential requirements for humans. Water used for human resource sectors and needs, ranging from household, industrial, transportation, energy generation, health and other needs.
According United Nations Environment Program or UNEP, water security represents a unifying element supplying humanity with drinking water, hygiene and sanitation, food and fish, industrial resources, energy, transportation and natural amenities, all dependent upon maintaining ecosystem health and productivity [5] . Thus we can say that the problem of water is a problem that is quite sensitive into human life.
Water security is the gossamer that links together the web of food, energy, climate, economic growth, and human security challenges that the world economy faces over the next two decades [6] . The water requirement is not only in terms of quantity but also quality. Physically clean water standards should be clear, colorless, tasteless, odorless, normal temperature and does not contain substances that are harmful to humans. Problem of shortage of water resources is exacerbated among others by population growth, urbanization, excessive water consumption, and also climate change are increasingly shrinking freshwater resources.
According United Nations of Economic and Social Affairs or UNDESA in Governance for the Millennium Development Goals, water security is an access to safe drinking water and sanitation, both of which have recently become a human right [7] . While not part of most water security definitions yet, availability of and access to water for other human and ecosystem uses is also very important from a Nexus perspective. Various places in the face of the earth, at the moment there is a shortage of water resources, resulting in loss of life and livelihoods. According to UNESCO Reports in this book "Water for People, Water for Life" stating that the problems associated with the management of water resources, there are about 25,000 peoples die each day due to malnutrition, and 6,000 other people, mostly children under five years old, died from the disease related to water [8] .
Beside the world's clean water supply is decreasing due to population growth, expanding urbanization and the industrialization, water availability is also impacted by climate change. In contrast, its demand is increasing leading to the need for better water management strategies. In 2000 the United Nations (UN) pledged to decrease the proportion of the population without access to safe drinking water and basic sanitation by 50% before 2015 as part of the Millennium Development Goals [9] .
The World Health Organization (WHO) estimated that approximately 884 million peoples do not have access to improved sources of drinking water and approximately 2.6 million peoples do not have adequate sanitation in 2010. Water security is a defining challenge for society in the 21 st century. Developing countries are still struggling to supply its people with clean water, but many developed countries and regions including Australia and the United States are also facing water crises. In the Middle East, the problem is not just another fight "black gold" or oil, but also has spread to the "blue gold" or water. The problem is amplified by unsustainable water management practices. Water security analysis of this kind are entirely possible without asking what kind of role water plays outside to the sphere of geopolitics, its national, regional, or local personal specificity [10] .
Looking forward about the strategic value of water resource, the water governance is become very important. Various policies in the management of water resources need to be done to address the ongoing water crisis. One of the successful countries in water management is the Republic of Singapore. Singapore has no lakes, natural aquifers or groundwater and therefore has limited water sources. Due to its water scarcity, Singapore imports 40% of its water from Malaysia under an agreement signed in 1962 which secures this water supply for Singapore until 2061. The agreement ensures a low price for the water set at SGD 0.01/1,000 gallons (3.78 m 3 ). Negotiations are currently underway to renew the contract after it expires but Malaysia is asking for prices 15 to 20 times higher than the current price. The agreement puts Singapore in a vulnerable economic and political position and motivated the need for a more selfsufficient water supply system. Besides water supply, sanitation, storm water and waste management, water is fundamental to megacities in several other aspects too [11] .
Since Singapore separation from Malaysia in 1965, Singapore had a major problem namely the problem of clean water. It is because Singapore always depends on the supply of clean water from Malaysia. In other hand Singapore growing through the industrial development. Industrial development is a positive effort, but in addition the construction industry has also led to a negative impact on the environment.
Irresponsible industrial development can lead to several things such as the lack of clean air and water that is absolutely required by all living things [12] .
The clean water crisis is universally threatening and immensely complex. Fortunately, innovative models and inclusive decision-making are offering new hope for how the Singapore Government can respond and secure to one of its most critical challenges. It is becoming a very important and vital because state remains the locus of power in managing natural resources for development, pressure from above and below are influencing the reform agenda at the national level [13] . Although is not simple to change the configuration of state-market relation and transform of resource management in the scales of governance. The axiom that good governance is the solution to the resource curse in turn informed a host initiatives specifically aimed at national-level state institution [14] . Including to maintain water security.
Based on the fact above, the research question is: How is the water governance in Singapore can achieve sustainable water security?
RESEARCH METHODS
This research is use qualitative method with descriptive analysis approach. Qualitative method is the chosen type for this research as a set of non-statistical inquiry techniques and processes used to gather data about social phenomena [15] .
Data Collecting Technique
Data collecting method are the strategic step in the research. Data collection techniques used in this research is:
Observation is data collection by the object that is researching on the circumstances and the actual reality and to obtain answers to the problems. Observation has a long tradition in social science [16] . The authors do the direct observation in Singapore.
Related Text and Document
Document both historical and contemporary is mean to obtain or to get accurate theories and references regarding data of the result findings by studying relevant rules, regulations, reports, documents and literatures. Text and document are not only produced, but also, in turn, productive [17] . Related text or document is like act, regulation, statistic data, prior research and etc.
Data Analysis Technique
In this study, researcher use qualitative data analysis model of Miles and Huberman. Data analysis techniques of Miles and Huberman consist from four activities, namely: data collection, data reduction, data display, and conclusion [18] .
Data Collection
The authors come to Singapore directly to collect of primary data and supported by secondary data.
Data Reduction
After collect the data, the authors selecting the important data and reduce the other data.
Data Display
After selecting the important data, the authors will display the result of research with the descriptive analysis style.
Conclusion
After displaying the result of research, the authors make a short conclusion.
RESULT AND DISCUSSION Water Condition in Singapore
Singapore is a city state with an area of about 700 km 2 . It currently consumes about 1.36 billion liters of water per day. It is a water-scarce country and thus imports its entitlement of water from the neighboring Johor state of Malaysia, under long-term agreements signed in 1961 and 1962, when Singapore was still a self-governing British colony. Under these agreements, Singapore can transfer water from Johor for a price of less than 1 cent per 1,000 gallons until 2011 and 2061 respectively. The water from Johor is imported through three large pipelines across the 2 km course way that separates the two countries.
In [19] ." The long-term water security was an important consideration for this newly independent nation. Accordingly, Singapore made a special effort to register the Separation Agreement in the United Nations Charter Secretariat Office in June 1966. The two countries have been negotiating the possible extension of the water agreement. The results thus far have not been encouraging since the two countries are still far apart in terms of their national requirements. Singapore would like to ensure its long-term water security by having a treaty which will provide it with the stipulated quantity of water well beyond 2061.
In contrast, the main Malaysian demand has been for a much higher price of water, which has varied from 15 to 20 times the present price. While Singapore has said that it has no problem to pay a higher price for the water it imports from Johor, its main concern has been how the price revision will be decided and not the concept of a higher price.
Because of this continuing stalemate, Singapore Government has developed a new plan for increasing water security and self-sufficiency during the post 2011 period, with increasingly more efficient water management, including formulation and implementation of new water-related policies, heavy investments in desalination and extensive reuse of wastewater, catchment management and other similar actions.
The Water Governance of Singapore
As a result, Singapore recently implemented a water governance plan which addresses some common water supply problems. They designed a comprehensive water management strategy consisting of the protection and expansion of its water sources, reclamation of wastewater, desalination, demand management, and public education and awareness programs. The holistic approach to water management has allowed Singapore to produce a sustainable and more self-sufficient water future which is a notable example for the best innovative of water management program in the world.
Beside through import activity, nowadays to meet their need for clean water could obtain from other catchment area (supplying 20% of the total requirement), desalination from sea water (10%), and reclaimed water (30%). Optimization of these three sources will be improved in order to achieve self-sufficiency in water supply in Singapore.
In the past, Singapore government is faced with the challenge to be self-sufficient in producing clean water and do not rely on imported water. To answer these challenges, Singapore Government should work hard in producing clean water for its population. Singapore Government is committed to maintaining water sources (both in terms of quantity and quality in the long term), expanding sources of water desalination, and reuse of waste water by using modern technology developments to enhance the availability of water, improve the quality of water and produces its own raw water so as to lower the cost management. Furthermore, the Singapore government formed Public Utilities Board (PUB).
Institutionally, PUB currently manages the entire water cycle of Singapore. Earlier, PUB was responsible for managing potable water, electricity, and gas. In April 1, 2001, the responsibilities for sewerage and drainage were transferred to PUB from the Ministry of the Environment. This transfer allowed PUB to develop and implement a holistic policy, which included protection and expansion of water sources, storm water management, desalination, demand management, community-driven programs, catchment management, outsourcing to private sector specific activities which are not within its core competence, and public education and awareness programs.
PUB has a very important role in the water management system in Singapore, for that there are 3 steps being taken, namely: From the three steps, furthermore for ensuring water sustainability, PUB was implemented to the various programs and activities, namely: 1. Water for All. This program illustrates the efforts of Singapore Government to ensure the availability of drinking water sources. There are four different sources of water (Four National Taps), namely: a. Local catchment, through taking of the local water resources. b. Imported water, by purchasing water from neighboring countries. c. NEWater, which is the reuse of reclaimed water. The use of reclaimed water is basically to complete water cycle that managed by PUB so that Singapore Government is able to develop water management in a closed cycle (closed loop). Reclaimed water used comes from processed water treatment plant effluent (waste), either domestic or industrial. As with many other developed countries, Singapore has a centralized processing system of sanitation (sewerage system). Almost all areas in Singapore (99%) were served by waste water piping systems. Initially, the waste water is discharged directly into water bodies, such as rivers and the sea. In addition, to get a more positive response from the community, the Government of Singapore using "Used Water Management" compared to "Waste Water Treatment". Used Water Management is intended to: (1) to prevent contamination and the spread of disease, (2) to protect water resources and (3) obtain alternative sources of raw water (water reclamation). The scheme of used water management can be seen in the figure below. Almost all areas in Singapore has been served by centralized piping system, whether from domestic (household) or from the commercial and industrial (after getting preliminary treatment/pre-treatment). To serve this need, available pipeline system, collection and treatment that is currently being developed. The Singapore Government put in place the long term Deep Tunnel Sewerage System (DTSS) to serve the entire region will only operate two centralized processing unit with an underground piping system. DTSS has many benefits, namely: more cost effectiv; free up valuable land; ensures sustainabiility of NEWater; and robust, reliable, and resilent. 
The Experience of Singapore in Achieving Water Security
It is inevitable that the various efforts made by the Government of Singapore, which is supported by the availability of resources and strong political support, has brought Singapore to be the best country in the management of drinking water in the world. To make the water management program successful in Singapore, the following are ways from Singapore government, namely by: 1. Involves the participation of various stakeholders in the development of technologies to address water and sanitation issues. The Singapore government provides award, a cash prize of SGD 300,000 and give the gold medal to those who can provide the solution to global problems by applying technology 'groundbreaking' as an effort to implement government policies and programs. In addition, the R & D carried out in collaboration with universities, suppliers, and even the private sector. 2. Using a comprehensive manner, beginning from the establishment of tariffs that can reflect the value of water, reduce the leakage of the system, to reduce water use by consumers. At present rates of water loss in Singapore only reached 5%. Used Water Management Program aimed at providing an alternative water source is a very effective thing to do. When the quality of the treated water reaches the quality standard of raw process water utilization rate can be improved. The impact, drinking water is available to serve more people. 3. The development of the water industry.
Water becomes a priority sector in Singapore. Not only due to the limitations of the water issue, but the government is also able to link water issues with their daily lives and even the country's economy. Various industry emerged from the water sector, such as those associated with the tourism industry-related or treatment of water technology (and sanitation). The water price is calculated based on the cost to produce and supply them, as well as to anticipate the scarcity of water in the country and the cost to resolve them. With the charge corresponding to the costs above, Singapore is able to finance research and development and to build a new facility more innovative and efficient in order to meet water needs in the future.
Another key to success is the effectiveness of the government, a strong political commitment, clarity of rules and laws, as well as a diligent worker and experienced. All of efforts bring positive results. Water consumption per capita Singapore fell gradually from the highest level in the history of the 175 liters/day in 1994 to 156 liters/day in 2008. In 2030, PUB target water consumption per capita Singapore can reach 140 liters/day. And now, Singapore Government with PUB has dared to set a target and predicted that in 2061, Singapore is able to stop its dependence on imported water from Malaysia.
Singapore seriousness in managing water supply and drinking water does not mess around.
Every year, in the last four years, they also hold the Singapore International Water Week (SIWW) which was attended by thousands of people from more than 100 countries. For Singapore, "every drop of water is precious so the water must be treated with prudence." So, the country is now fully severed to collect all wastewater, and has constructed separate drainage and sewerage systems to facilitate wastewater reuse on an extensive scale.
CONCLUSION AND RECOMMENDATION Conclusion
Water is an irreplaceable element in human life. Water used for human resource sectors and needs, ranging from household, industry, transportation, energy generation, health and other needs. Water security was always pursued by each country to ensure the prosperity of its people. Since Singapore separation from Malaysia in 1965, Singapore had a major problem, namely the problem of clean water crisis because before separate from Malaysia, Singapore always depends on the supply of clean water from Malaysia.
To reduce dependence on imported water supplies from Malaysia, the Singapore government is very innovative to take steps in managing water independently with the goal to achieve self-sufficiency and water security. Through the Public Utilities Board (PUB), nowadays the Singapore government is able to meet the water needs of people. With the good management and also participation active that is owned by the government, PUB, and society make water governance in Singapore can be implemented well and increasingly integrated.
Currently, Singapore has managed to achieve success in water governance. Water governance in Singapore is one of the best in the world. This innovation can be adopted by developed and developing countries to improve their water management systems. If the MDGs that relate to water are to be reached, Singapore can serve as an example for developed countries/developing countries to improve their water governance.
Recommendation
Based on the above conclusions, the recommendations can be given the authors is as follows: 1. Countries that have a water source should preserve the water source, to water security and water needs of the population can be met. 2. In order to remain able to maintain water security and self-sufficiency of water for future generations, then the government, PUB, and the public should maintain a spirit of cooperation and commitment to be able to maintain water resistance. 3. Besides the use of water must also be precise and efficient. Because every drop of water has a very important meaning in life. 4. To support it all, then it should also be improved water governance to be more integrated and be the best to meet people's basic needs.
